Cell apoptosis and hemodialysis-induced inflammation. Hemonuclear cells and may intensify the immunodeficiency dialysis patients exhibit a defective immune response leading response of such patients [5][6][7][8][9][10]. In this connection, for to an increased susceptibility of infections and neoplasms. Far the past 15 years, our group has been studying the immufrom being helpful, dialytic therapy per se also may be responsinomodulatory effects induced by hemodialysis. ble for this acquired immunodeficiency. Dialysis membranes and bacterial products present in dialysis water may trigger and even perpetuate an abnormal mononuclear cell activation. Upon contact with cellulosic dialysis membranes, monocytes
degree to which the immune response is affected is not in vivo and in vitro when monocytes are exposed to cellulosic only associated with hemodialysis per se, but also de- CD54; an increase in the expression of activation markers such as the LPS (CD14) receptor; or the formation of cellular aggregates [11] [12] [13] . Similarly, the effect inPatients with ESRD show a deterioration in their imduced by the cellulose membrane was dependent on mune response that is reflected in a greater susceptibility the interaction between the cellular membrane and the to bacterial and viral infections, diseases of the autoimdialysis membrane [14] . The incubation of the dialysis mune system, and neoplasms [1-4]. The immunologic membrane with albumin or cellular adhesion proteins alteration associated with ESRD is not a common immunodeficiency. Paradoxically, it can be observed that not prevented such activation, indicating that the potential only does the immune response of sufferers from ESRD bioincompatible structures were capable of becoming fail to improve with hemodialysis treatment but, in the saturated, and confirming the results obtained by other majority of cases, such treatment produces an activation groups [15] . In addition to these results, various groups of immunocompetent cells that is more obvious in monohave demonstrated how the activation induced by hemodialysis is related to the presence of various complement factors [16] [17] [18] [19] [20] or by the presence of bacterial endotoxins [16, 17] , thus amplifying its effects on the process of cellular activation. 
PROINFLAMMATORY ACTIVITY INDUCED INTRACELLULAR SIGNALS MODULATED BY CONTACT WITH CELLULOSE MEMBRANES BY CELLULOSE MEMBRANES
Following interaction with bioincompatible structures, The cellular activation induced by hemodialysis memthe surface molecules of mononuclear cells transduce branes has certain functional consequences. Mononuthe activation signals to the interior of the cell. The bioclear cell activation is characterized as being accompachemical route depending on the PKC activity is probanied by cytokine secretions. After 24 hours, cells cultured bly the principal cellular mediator implicated in the actiwith cellulose membranes liberate proinflammatory cyvation and differentiation of immunocompetent cells. tokines such as IL-1␤ and TNF-␣ into the cell culture Both cellular activation and apoptosis induced by cellumedium. These data confirm the results produced by lose membranes increase as a result of co-stimulation of other groups [5-10], which have demonstrated rises in PKC-inductive agents, and they are inhibited when this the levels of these cytokines in the serum of patients biochemical route is blocked The execution phase of apoptosis is mediated by a Our experiments have shown that the degree of spontafamily of proteases with cysteine residues, known as Casneous apoptosis is related to the degree of biocompatibilpases. The activity that depends on caspase-3 plays a fundamental role in the spontaneous apoptosis of monoity of the hemodialysis membrane (Fig. 1) . Recent studies have demonstrated that somatic cells subjected to repeated activation suffer a process of accelerated senescence [29] . The results described using other IS APOPTOSIS INDUCED BY CELLULOSE models were compatible with the hypothesis that the MEMBRANES AN IRREVERSIBLE PROCESS? mononuclear cells were suffering a process of repeated The results obtained demonstrated that mononuclear activation that induced the production of elevated levels cells received a death signal after interacting with the of proinflammatory cytokines, which in turn had the cellulose membrane. However, these data do not permit effect of prolonging the survival of these cells in periphus to confirm whether the spontaneous apoptosis oberal blood [28] . This hypothesis suggests that the cells served in such cells is a consequence of a specific signal of these patients were elderly cells and thus more suscepor the activation of physiologic apoptosis. In order to tible to death by apoptosis when they were isolated from explore these two possibilities, we exploited an inherent the proinflammatory environment in which they had excharacteristic of the mononuclear cell, the fact that such isted. We are currently working on the studies needed cells live longer when they are stimulated by proinflamto confirm this hypothesis, although we have already matory cytokines or bacterial proteins such as LPS shown that mononuclear cells from patients dialyzed [27, 28] . Both the spontaneous apoptosis observed in the cells of patients dialyzed using cellulose membranes and with cellulose membranes display an increase in their 
